Upper excited state photochemistry of DNA.
The quantum yields for cyclobutylpyrimidine dimers, alkali-labile sites, and frank strand breaks in double-stranded DNA have been measured using low-intensity radiation at 199.8, 217.8, and 239.5 nm from a Raman-shifted frequency quadrupled Nd:YAG laser. The quantum yield for cyclobutylpyrimidine dimers was also measured using 254 nm radiation from a low-pressure mercury lamp. The quantum yield for cyclobutylpyrimidine dimers is constant within a factor of two between 254 and 199.8 nm except for 239.5 nm, indicating that upper excited singlet states of bases convert efficiently to the lowest singlet state. The quantum yields for alkali-labile sites and frank strand breaks both increase as the wavelength decreases but follow different patterns. These results indicate that alkali-labile sites from a higher excited state of the base, whereas frank strand breaks form by excitation of the sugar-phosphate backbone.